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BACKGROUND

The Growth of
Lithium Consumption
20102021 03,

Global consumption of lithium increased by 283%
between 2010 and 2021.

How has lithium demand changed over the last decade?

2021, up from 23% in 2010

Lubricating
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Lithiaum-based lubricant greases
represent over /0% of global grease —
production for technical uses Lo :_l /
. Lubricating greases

70
Glass-ceramic cooktops use lithum 2,790t
to reduce thermal expansion and (ggtlnuous casting
Increase maokd strenagth Air treatment 330t

Other 5,580t

Published in September 2020 list of critical raw
materials of EU contains 30 materials among
which lithium, titanium, and strontium are
added to the list for the first time. The list
includes the materials that are of high economic
importance and present the highest supply risk
for the EU. Updated in 2023 up to 34 critical
materials — arsenic for the first time.

Rapidly growing Li demand forecast
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Global lithium (Li) mines, British

Geological

25 YEARS OF
LITHIUM PRODUCTION

Global lithium production has quadrupled since 2010

deposits and occurrences (November 2021) Survey

Which countries produce the most lithium,
and how have they changed over time?
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CHALLENGE 1: DOMESTIC SUPPLY IN EUROPE

EIRINE Increasing Li demand in Europe’s battery industry
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Is it possible to secure
sustainable and domestic
Li production in Europe?
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Does it work?
Upper Rhine Graben:

2. Vulcan Energy Resources Ltd. (“Vulcan”, “the Company”) has conducted a Definitive Feasibility
Study (“DFS”’) on the Phase One planned commercial development of its Zero Carbon Lithium™ Project
(“the Project”), which is a combined geothermal energy (heat and power), lithium extraction and
lithium hydroxide refining Project in the Upper Rhine Valley Brine Field (“URVBF”). The URVBF, a hot,
deep sub-surface geothermal brine field, is enriched in lithium, and Vulcan’s Project is developing dual
production of renewable energy and lithium from the same deep brine source. Vulcan aims to produce
approximately 24,000 tonnes per annum (tpa) lithium hydroxide monohydrate (LHM) from its Phase
One development, as well as over 300 GWh of power and over 250 GWh of renewable heat production.

BRINE
RI

VULCAN'S RENEWABLE ENERGY AND LITHIUM CHEMICALS PROJECT e B Franiturt |
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A

V VULCAN ENIOEIF" O Boarch Driing Projectfoglons Wews FAQs Ceroct
ENERGY Aboutus v ESG v investor Centre v Sustainble Lithium «  Geotharmal Energy «

Vulcan Energy
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NEWS ALERT! Vulcan has announced the start of lithwm hydroxide production at its
downstream optimisation plant in industrial Park Hochst Frankfurt, Germany

fhives Cx

vulcan LEOP.

In Apr? 2024, Viscan has startad tha production of the frst Ithaum chiande (LUCH)
fram the Uthium Extraction OptrTsaotion Flant {LECOP). This is thie Arst LICI
domestoolly produced Irom a local sowrca with an entroly locally sourced voue
chain in Europe |, lor Europe

fstimivat:a

The first lithum hydrosde has been praduced from the peocessing of high purity
fithium chionde concentrate extracted from brines at its Adsorption-type Direct
Lithium Extraction optamisation plant

Eany results have consistently recorded over 30% [up to 84%) Iithoum extroction
eificiency from ks A-OLE unt.

Managing Dwector and CEO, Cris M, sald: “First Mthium hydroxide production & an
important milestone for Vulcan as we demonstrate Europe’s first fully domestically
produced lithium from the integration of Vulcan's upstream extraction and
downstream conversion optimisation plants, and is pvotal for the battery supply chain
resiience of both Germany and Europe.

Ropraganting a more than €40m mveatmaent by Vuleon, LEOP s on cptimesation
oparaticno training and product quolhcatian testing foclity designed ta enobie
operotiona readness fof when the Phase One Uonheart commercial faclity is
completed

¢ ¢ For the full announcement, go to https://bit.ly/3YWX0cx

Vulcan CLEOP. |

At Vudcan's pre-commetcial downstream optimisation focilty CLEOP we process

the lithlum chionde sclution from our upstreom plont LEOF in Londou into hum

hydroxice for the production of slectnc vehicle batteres. Snce the beginning of

November the plont i officiolly opened ond producing the first sustainable

Ityum hydroxide from raw matenal to end product n Europe, reprezenting o Big

poihsot g step for Europe’s independence from raw materials and for the transition te rera
ermssion mobiity,

LEOP buiids on aver throo years and more than 10,000 howrs of successiul in-
house A-OLE ploting both in the Vuleon lobs and ot s pllot plams in nsheim and

tandodl Feurope ¥decarbonisation #innovation #sustainability fenergytransition #ithium ¥

(Image credit: Infrasery GmbH & Co. Hochst KG)
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we)  WHY GEOTHERMAL BRINES?

» We need stable, sustainable and
unconventional source of Li in Europe

» Occurence in Europe

» Many plants in operation (SLO easier to
obtain)

» Combined energy-heat-metal production
» Lower environmental footprint of production
» DLE methods more efficient than 10 years ago

Suzported by




PROJECT GOALS

BRINE
RI

To attract investors To build the

to RIS countries by capacity of RIS
an interactive countries in low-
platform of carbon metals
geothermal brines mining

projects and technologies
investment case related to

for the ERMA. geothermal brines
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e FOUR PROJECT DEVELOPMENT PATHS

on geothermal brines are collected.

'.:""a -
..1!3",'.55’-",, “&f ) First, the participants collected all available
' 3‘1%’ o information on the occurrence and
:"ﬁr, ‘J‘cﬂ_f‘a; | composition of brines - especially on their
g P 5 lithium content, as there is currently no single
w,%‘g\v‘ ""‘ place where data (available for entrepreneurs)
i o e e

The project's first step was a sampling
campaign organized by the RIS
partners. This part is followed by
technological testing and modeling at
Ghent University and GTK and WUST.

Open workshops on the potential of
geothermal brine, scientists' study visits,
CAPACITY and an autumn school for students in
BUILDING Karlsruhe organized by Vulcan Energy
Subsurface Solutions GmbH, Geoli
networking.

The project also created a portal
for those interested in investing in
brine installations - with access to

the information and analysis
prepared within BrineRIS. ERMA
Investment Case has been also
submitted.

ERMA
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@) THE PROJECT STRUCTURE
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Until the end of 2023, 21 brine
samples were taken and analysed
from 13 different locations:

2 samples from the Czech Republic

5 from Romania (from three and five g
neighbouring wells, respectively) ZSBeSSE

2 from Hungary (from two
neighbouring wells)

5 from Poland

4 from Slovakia (two of them are
from the same site)

17 more samples were taken at 6
locations in Spain,

sampling is just completed in
November 2024.






27-28 September 2022, the Geothermal Lithium Networking Event was
BRINE\ Organized as part of the BrineRIS project in Wroctaw. It was the first o
R_/ meeting of its kind in Poland. The conference addressed the use of BUILDING
lithium, its relevance in the world around us, its occurrence in varied
natural sources, and recovery technologies.

IN PERSON ONLINE

PARTICIPANTS 47 8
COUNTRIES 11 2

Codunded by the
Furopran Union

FEMALE/MALE 21/26 4/a

};’ .f‘a GENERAL
' .| NUMBER OF PRESENTATION 24

’ NUMBER OF POSTERS 10
NUMBER OF INSTITUTIONS 25

Geoli Networking Event

27-28 September 2022
Wroclaw, Poland

Geothermal Lithium
Networking Event

The meeting 5 an excellent opportunity for Individuals and
institutions interested in geothermal brines or lithium recovery to:
¥ announce your organization

present your ideas

introduce your projects

exchange knowfedge and experience

meet new people

find new opportunities for collaboration

show to Investors

know emerging metals recovery technologies

v visit one of the most beautiful citles in Poland

SIFTEMBER 3729, 2022

€ R LR |

Geothermal Lithium Networking Event
REGISTRATION DEADLINE FRAME PROGRAMME
SEPTEMBER 12, 2022

TO REGISTER, PLEASE %
FILL THE FORM:

Ry
BrineRIS project Blig
details: ffee:
[E N T R, ST
The participation i free of charge

howover there is limited number
of participants

\L‘! Winchaw Universty
i Sceoce and Tochmibogy
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November 20-24, 2023, Vulcan Energy Subsurface Solutions Autumn School
INE) “Renewable energy and lithium production from geothermal brines”, S
Karlsruhe, Germany

'v TEQO CARBON LiTHIUM™
Lithlum Extra ! M . -




SPAIN WORKSHOP

BRINE
RI

Intensive
two-day
meeting and
practical
field trips

Co-funded by the
Ewrapean Union
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BRINE RIGE
RI

Webinar: Electrochemical methods
for metal recovery

EIT RM Projects BrineRIS

Date: 21st March 2024 from 1 pm to 4 pm (GMT +1)

Place: Online via Teams

BrineRIS

Bormers - 33 sutiscetiers - 24 videow
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beintin.pwredu pf and 2 more links

BRINE
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Home Videos  Playlists
For You
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March 21, 2024,
Electrochemical methods for

metal recovery
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BRINE ArtiCleS Geoscience Data Journal £ RMetS
RI Open Actess
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Extraction Systems for Lithium Recovery from Low-Grade Brines research projects—The case of the BrineRIS project
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In review: 1 (Kowalewska |., Worsa-Kozak M., Legal aspects

AN UNUSUAL CASE OF LOW CONCENTRATION MINERAL BRINES of lithium recovery from geothermal brine - Pyrzyce
IN THE GEOTHERMAL WATERS FROM BEIUS BASIN Geothermal Plant case study)
(NORTHWESTERN ROMANIA)
Csilla Balassa
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ERMA

odnawialna, odzysk metali i produkcja wodory
- w Polsce tako jest ‘”?"
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e ERMA INVESTMENT PROPOSAL

CompLithium

Title: ComplLithium (Technology for comprehensive recovery
DESK RESEARCH, e .
Archivel dets analysis (WPIS1 MARKET Ongoing market manituring (WPGE, WFOY waste deposit water)

.,."‘m“&’i'?;... Networking and Funding body: The National Centre for Research and Developme
WPO2, WPOS) Project Manager / Principal Researcher: Dr Eng. Ewa Kanpik

1. GECTHERMAL / OILEGAS
TSN oS LS Beneficiary: AGH University of Technology, Krakow, Poland

Funding received:1 500 000 PLN
Duration:36 months (starting 1.01.2022)

2. GRLENT IELD
EXPLORATION AREAS

Purpose and scope of the project
The project aims to develop technologies for the recovery of lithium and
2 ‘ deposit brines based on combined sorption and membrane techniques. TF
PERATION INRIS a process innovation on a national and global scale.
il The project's novelties are:
- Highly porous sorbents produced by 3D printing for lithium recove
selectivity and sorption capacity,
- Nandfiltration membranes modified, among others, crown ethers f
production of desalinated water and sorption of residual lithium
Technology readiness level :
- Before starting the project -> TRL 2: the basic principles of @
components and process limitations are known
- At the end of the project -> TRL 7: individual techno,
and tested in conditions close to real ones

-
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ww) Collaborate with us! To build the
community and sustain the project!

af .:.-'.'. P .
Dr Magdalena Worsa-Kozak &zifes JERl \Vodaw Universty

. ) o f_-,;j'.' 4l of Science and Technology
Project Coordinator 5] FELH

magdalena.worsa-kozak@pwr.edu.l




